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WE . DRI BRI T IR IL R AR (PLA/PHBV ) 1 SEUFE PR SN o B4 1 U5 R A ) FE A | XoF 32 il 1R 75 G Y K R A7 A
YR GSARIR L. SR 3B A Bt 2 0 - A8 R0 FE R HL Pk ( PCR-DGGE) B AR 434 T PLA/PHBV 2 1t AE 4 B o (e A= 0 B 1 45
RS AE . G5 RERW, VARSI, ARV E W ZREE R . Y ROV E AR E IS 1T, DGGE Bl FRIE 454 i A A
JER A B3 AR BB U E RIS S5 AR A X RS €. DGGE IS AR IE 254 /Y 16S tDNA JF 51 73 B K 47 4 L %
T gE R AR R EM A S 2 R MT A, A Diaphorobacter ., Acidovorax . Rubrivivax . Azospira
Thermomonas F Devosia , BA143 5 & T2 B ] ( Proteobacteria) BY a-,B-F1 y-ZEH HH 4K, H Diaphorobacter N N #8F& E 1817
L MR b oF B s B TR

KR [EABRIE ; AHIRER ; WMUEWRE ; PCR-DGGE; PLA/PHBV

HESES: X172 XEIFIRB: A XEHS: 0250-3301(2013)08-3257-07

Analysis on Microbial Community in Biofilm Coating onto Solid Carbon Source

Using the PCR-DGGE Technique

XU Ying'?, QIU Tian-lei' , HAN Mei-lin', LI Jun®, WANG Xu-ming'

(1. Beijing Agro-Biotechnology Research Center, Beijing 100097, China; 2. College of Land Resources and Environment, Shenyang
Agricultural University, Shenyang 110866, China)

Abstract; Polylactic acid/Poly (3-Hydroxybutyrate-co-3-Hydroxyvalerate) (PLA/PHBV) granules were used as both carbon source
and biofilm carrier for nitrate removal from the contaminated water. The polymerase chain reaction-denature gradient gel electrophoresis
(PCR-DGGE) was used to investigate the dynamic change of microbial community in the biofilm coating onto PLA/PHBV granules.
The results showed that a decrease in microbial diversity was observed at the initial stage of reactor operation. Shannon-Wiener and
Simpson diversity indexes of microbial community in the biofilm slightly changed during the stable period of the reactor running. The
major microorganisms in the biofilm were Gram-negative rod bacteria including the genera of Diaphorobacter, Acidovorax, Rubrivivax,
Azospira, Thermomonas and Devosia, and all of them belonged to a-, 8- and y- Proteobacteria, according to the SEM photo of biofilm
and 16S rDNA sequences of the DGGE profile. Moreover, the abundance of Diaphorobacter-like genera was the highest in the solid-
phase-denitrification biofilm.

Key words:solid carbon source; nitrate; microbial community; PCR-DGGE; PLA/PHBV
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Fig. 1 Schematic representation of the experimental set-up
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Table 1~ Sampling time and operation state of the reactor

NpEl N priwi AR KRS S R B FRIL R HH KT i 25 R R /] e
TBUREHSF ] B D KSR KIS AR A WK RS oK coD ki
/d nr /mg-L~! /mg-L"! /mg+(L+h) ! /mg-L~! /mg-L"!
_ 1 _ _ _ _
24 2 85 25.98 35.77 0.12 16. 45
48 3 85 5.62 48.11 0.09 20. 18
62 4 85 5.77 48.02 0. 08 21.21
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T e 5 & A GC ) BAC341F (5
CGC CCG CCG CGC GCG GCG GGC GGG GCG GGG
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o B PCR BREL S WL A1 10 AR5 INFEZE s iR 5 J5 in
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mmol - L ™' JKEEBZ ,0. 5 mmol-L~" EDTA,pH 7.5) 2%
VR, L 130 V 254F T 60°C HLTK 6 h. LK 4
J& ,f#i ] SUPER Green T %3 5E K 4% {6 30 min, 7E
Alphalmager HP Bt R 18 & 48 ( Protein Simple,
USA) #4740 8, ir 15 B3 QUANTITY ONE ( Bio-
Rad) #4504 DGGE W8 2 1813 | i 43 43 A A i v
VKA BB E RN BT R DEAS B Ak 0 22 B AR
FHXT AL i

P 25t O MR B At B A S T MVSP 3.1 4K
153 H 4571 19 75 4 BE 7K ( Shannon-Wiener ) 45 %1 HP
F2E 2R ( Simpson ) $8%4 D, AR AT

HP =~ > (P, InP)

D =NN-1)/> (n,-1)n,

Kf, P, RS @ A RE 0 5 RS RE N R B

n, = | R N TR R MR

1.7 VI DGGE H iy &
XIS AT VI, I B G 25 48 s

7T 50 pl ddH,0 1, i B2 22, L E3E1E A PCR

M, Al H 51 %) BAC341F (5’ CC TAC GGG AGG

CAG CAG3") #l1 534R (5" ATT ACC GCG GCT GCT

GG3")HEATY 4. PCR fAZ& [ I, PCR S i i 72 4n
T :94CTHAEME 5 ming 94°C 481 40 5,55CiR K 1
min,72°C FEAH 2 min,f)ﬁﬂ: 30 W\; 72°C #E{H 10 min.
PCR 7 FI ] 1% Bl HESERS UK. PCR 74
FIH pGEM-T Easy System I kit( Promega) #$% , #it;
BeAl, W I Pk OB S S UBORE , 2% 2 R R AR
T
1.8 16S rDNA 34347

745 28 Nucleotide Blast 24 (http : //blast.
ncbi. nlm. nih. gov/ ) 5 281 7 BEib AT LEXT, T 2
PEFS = BRI 16S tDNA JF 54, 8 3 Clustal X F2 7
HEATBRZEMHT, FIH MEGA4 275 v B 484 % 12 1
( Neighbor-Joining ) #4 EHE LR 1)

2 HFR5ITE

2.1 H:[H4H DNA A9 PCR 973

55 1152 2 O L I 2 DNA #5545, 5t A Sk
Pt ARWEFE R Touch down PCR, LAk A 45 5
£ PCR =#i th 3. DA% DNA BitiiEfT PCR 9
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M2 BRI IS Marker . 2511, FEfI 1 ~4
2 PCR iR ¥R AL FR Ik B i
Fig. 2 Map of PCR products after agarose gel electrophoresis
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FEMAY PCR F=#) 4 DGGE 2 55 B H | 5
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Fig. 3 DGGE-gel showing 16S rDNA community fingerprint of the

biofilm coating onto PLA/PHBV granules at different operation time

N3 1T DU Az 0 A & 1 25 B (ko
2.3 4) /D FAERG IR A A B (PRI 1) |3 2
T EF5 ROk H L5 =02 1T SBR N # (AbHE
FAREK) A AR T AHN AR R
TEE A AR BUR PR B & (R 2) . RN ARz T 4]
9, AN A AN BE R SN A2 1 T T 1 B B B VR 2%
P oy Fh R4S DU B (TKIE 2), R A8 58 (A 5%
A7), #E BB R L I A A A 5 A S AR TR
(F 2645, RIZ A IR R W B EE TR A
A EL I R (G 4501, RUNZ R M A BETE L
PLA/PHBV A 5 i) A B A S T A, Tkl
2 By 2k B0 Sk D | AR 22 40 B Bl P — Bk U Y 3
BERTYRIK 3 B ) 2 R B A AR SR T 5K
M 2. 182 TR R 21 1. 612, 4H Fz 22 B B 3 B8 1)
SEEARAEEUN 1. 145 B8N = 1. 366; B TR 25
EWT (Wi 3),A. B, E X3 MBI LHES
s FRIUTIK 3 Pl S5 £ 3R 1) 4H T 38 ¥ 3 1 2 1
PRI EREE  REASFI ] PLA/PHBV [ RBR IR AF 77 85
HAMARME; B S #4532 170 ] B 2E K GEfE
I I A 14 Al A 400 38 9 8 22 i A 30 347 348 5
A W Z R AT BB 53 (3G N, 7 AR LR $8 B0k

R2 HBESHMHREHRTHE

Table 2 Diversity index changes in flora

e R R BITHIH BaET  BEmn
SR (1) (2) (3) (4)
FRBUREE 2182 1.612 2.006 1.981
SRR 1. 145 1. 366 1.217 1.224

2.006; FEY 1 kil ER&WEESRE I
(VK 4) M, B AR BURTEEL ., 3% AR ds B2 i
AR, W50 B AR UM A 21 85% (1l 4) , R B
IV A e RE B AT IR Tl WA A A I A
XS SN i R R 1B T ) B SR A

0.38 0.50 0.60 0.70 0.80 0.90 1.00
T T T T T T 1

1
2

E4 FEAEMERENENRESN
Fig. 4 Tree representing the genetic similarity of the

bacteria community in biofilms

2.3 REAESRAT I DN R R GE K B b

7 FABAC BRI 2 VI R . PCR
4G vERER AL, BEIUTORL IS 35 200 P 2 w0
AR R 25 R 28 Blast e %™, S5 5
AR S B R M TR R S5 R LR 3.
Jf AL CLE, F. D, B EAMIZMEKYE TP
1] (Proteobacteria) , R 5 G e 45 1T 14 T8 #% A
ISR RR T G 450 FT 6 7 1 A T4
Mg et AT O A IH A (18 3) |, PRIHAS 2 [
MR (LA PLA/PHBY SRR UE ) (9 2 i 74
. X LR & P AU AT Clustal X ¥ AT RIS 5
Br, B F MEGA4 #& Jy v 1y 4 4% 35 4% Kimura 2-
parameter model 557244 G FEALA 25 RN 5 Fros.

A ORI RFAAAE T HRN 5 U b, 72RO # 1Y
AT RO A Y R AR SRR DR TR AT Y S
P — B X (K 3). 5 A BRI
Diaphorobacter nitroreducens. Khan 5 W 5T R
200 G R A0 A B LR B-FR L T MR (PHB) I
PHBV Ml — B I E 47 S i AL I &L B 5 B Bk
R- 25052 1 # L ¥ 28 99%.
Acidovorax sp. R-25052 J& Heylen 25" D IE M5 8
hor BB R A R E N E K S
#HoJE TN B RO W R
( Comamonadaceae ). WF55 28, 2411 PHB 1 PHBV
SRR I Diaphorobacter Fll Acidovorax HE 43 Wb e 4h
PHB fi# 5, fff PHB Fl PHBV [ figt , [ i 77 )52 Al
. A C IR R ROV A IS AT A R (K
3),5 C mBEMEMEA R, benzoatilyticus JA2 , J&
F1ATL IR E H ( Burkholderiales ) #7025 FF. B bk
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